Metabolic effects of subchronic peripheral oxytocin administration in lean and obese zucker rats.
Increasing evidence indicates a role of oxytocin in controlling energy metabolism. The aim of his study was to investigate oxytocin effects on obese phenotype in leptin-resistant Zucker fatty rats, focusing on glucose and lipid metabolism. Zucker fatty rats and their lean controls were treated with oxytocin (3.6 μg/100g body weight/day) by osmotic minipumps implanted subcutaneously for 2 weeks. Two-hours intraperitoneal glucose tolerance test was performed in fasting rats. Oxytocin decreased food intake in both phenotypes while body weight gain reduced only in obese animals. In obese rats oxytocin impaired hepatic insulin extraction and enhanced liver triglyceride accumulation. Moreover, in the skeletal muscle of lean rats oxytocin treatment downregulated insulin signal transduction by decreasing of insulin receptor substrate 1 protein level and stimulating of its serine phosphorylation. Concurrently, the gene expression of insulin receptor substrate 1 in the skeletal muscle and adipose tissue was downregulated by oxytocin. In obese rats, oxytocin reduced adipocyte size and normalised mRNA levels of both fatty acid binding protein 4 and fatty acid synthase but attenuated gene expression of glucose transporter 4. The present study in Zucker fatty rats demonstrated ambivalent effects of oxytocin treatment with predominantly negative impact on skeletal muscle insulin pathway in lean animals.